Dietary restriction suppresses tumor growth, reduces angiogenesis, and improves tumor microenvironment in human non-small-cell lung cancer xenografts.
Non-small-cell lung cancer (NSCLC) is the leading cause of cancer deaths worldwide; however, only limited therapeutic treatments are available. The aim of present study was to elucidate the therapeutic effect of dietary restriction in human NSCLC xenografts. Adult female nude mice were injected subcutaneously in the right dorsal flank with NSCLC cell line A549 cells. 5 days after tumor implantation, animals were randomly divided into ad libitum-fed group (AL, 95% of average diary intake) or dietary-restriction-fed group (DR, 70% average diary intake). 24 days after implantation, it was found that DR inhibited tumor growth marked by lower tumor volume and weight. DR suppressed tumor proliferation marked by reduced proliferating cell nuclear antigen (PCNA) expression and activated mitochondria-mediated apoptosis. DR decreased microvessel density marked by decreased CD31 immunostaining and promoted vessel maturation marked by increased alpha-smooth muscle actin (α-SMA) and reduced Factor VIII expression. DR reduced intratumoral interstitial fluid pressure and attenuated tumor hypoxia detected by EF5 immunostaining. In addition, DR suppressed NFκB signaling pathway and downregulated its downstream proteins expression including cyclooxygenase 2 (COX-2) and inducible nitric oxide synthase (iNOS). DR suppressed phosphoinositide 3-kinase (PI3K)/AKT signaling pathway. In conclusion, dietary restriction suppresses tumor growth, reduces angiogenesis, and improves tumor microenvironment in human non-small-cell lung cancer xenografts. Dietary restriction could thus be envisaged as a nutritional countermeasure against non-small-cell lung cancer.